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Chemical

Carlylc. Chelsea has been the home of artists and literary people from the i6th century to the present day. Here lived Sir Thomas More, Queen Elizabeth (then Princess), Anne of Cleves, Turner, Whistler, and other celebrities.

Ranelagh Gardens, once famous as a fashionable resort, now form part of Chelsea Hospital gardens; p. 59,026.

Chelsea, city, Massachusetts, Suffolk co., 2 m. n. of the State House in Boston, and between Charlestown and East Boston. Important institutions and buildings include a U. S. Marine Hospital, Naval Hospital, and Soldiers' Home; p. 41,259.

Cheltenham, municipal and parliamentary borough and health resort, England. The town, which owes its importance to its mineral springs, discovered by accident in 1716, is sheltered by the Cotswold Hills; p. 49,385.

Cheltenham College, an English public school in Cheltenham, founded in 1841. The popular 'Cricket Week' in August is held here.

Chemical Affinity. See Affinity, Chemical.

Chemical Analysis. See Analysis, Chemical.

Chemical Energy is the energy involved in the union or disunion of atoms to form molecules. Every chemical change involves an amount of energy depending- upon the nature and extent of the change in condition of the atoms involved, but chemical energy must not be confused with the energy of the disintegration of the atom itself, such as that evolved from radium.

Chemical Engineering:, a branch of the engineering profession, as a distinct profession has been comparatively recent. The first curriculum called chemical engineering was established at Massachusetts Institute of Technology in 1888. The professional society of chemical engineering, the American Institute of Chemical Engineers, was not organized until 1908. The World War gave a great stimulus to chemical engineering because of the great importance of explosives, gas, and other munitions that could be manufactured on a large scale only with the aid of the chemical engineer.

The industries in the following groups use the services of chemical engineers: i. Heavy chemicajs, such as sulphuric, nitric, hydrochloric and phosphoric acids; n. Fine chemicals, such as synthetic Pharmaceuticals, dyes and their intermediates, m. Pulp, paper, cellulose, rayon, cellophane, artificial leather, explosives, rv. Petroleum, gas, coke, charcoal,

coal tar. v. Rubber and allied products, vi. Paints, varnishes, lacquers and other protective coatings, vn. Food products such as Sugar, starch, salt, and processed foods, vin, Fertilizers, ix. Glass, refractories, enamelled products, clay products; cement and other non-metallic building materials, x. Leather, glue, gelatin, xi. Metals and alloys. XTI. Fermentation products, alcohol, solvents, xm. Textiles.

Representative accomplishments, many of them recent, of chemical engineering include the development of rayon, nylon, Lucitc, and other fabrics and plastics; quick drying lacquers, which have profoundly changed protective coating practice; the development of rubber technology; as well as development and application to a myriad of new uses of synthetic plastics, such as hakelite. Modern chemical engineering is based on three fundamental subjects: physics, chemistry and mathematics. The chemical engineer in his work is in intimate touch with mechanical engineering, economics, and in some cases, electrical engineering. Courses in Industrial Chemistry formed the accepted educational background of the chemical engineer during the pre-war period. Significant and important developments, due largely to the skillful use of chemistry in the solution of industrial problems, date from this era.

As a result of the great stimulation of the chemical industries during the World War, which demanded pioneering work on the engineering side of chemical engineering, it was recognized that the purely chemical approach was not adequate. A recxamination of the problem of chemical engineering education was made, and as a result of this analysis, the conception of the 'unit operation' was adopted and has since met with widespread acceptance. Instead of viewing chemical engineering as a group of different isolated processes and industries, the unit operation method is based on the fact that, no matter how diverse are these processes with respect to raw materials, chemical reactions, methods of control, details of operation, economic characteristics, and finished products, they are all built of a relatively small number of fundamental unit operations. A representative list of unit operations is: Flow of Fluids; Transportation of Solids; Flow of Heat; Evaporation; Hu-midification and Related Operations; Drying; Distillation; Gas Absorption; Crystallization; Extraction; Filtration; Mixing; Crushing and Grinding; Mechanical Separa-